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was recovered by filtration. The 1H NMR spectrum,
obtained on a Bruker DPX 300 MHz spectrometer, con
firmed that the precipitate is pyrrothine hydrochloride:
dH (DMSO, d6): 7Æ41 (1H, s, C=CH) 3Æ9 5Æ3 (1H, br s,
NH3
+) 3Æ27 (3H, s, CH3).
Cell free extract preparation
Saccharothrix algeriensis NRRL B 24137 was grown in
SSM or SSM supplemented with organic acids as
described in the section ‘Culture conditions’. The biomass
was recovered by centrifugation of culture broth at
5000 g for 15 min (4K15; Sigma), then washed twice with
physiological water (0Æ9% NaCl) and once with lysis
buffer (Tris HCl 50 mmol l 1, pH 8). Wet cells were
finally recovered by filtration on 0Æ2 lm membrane filters
(Advantec, Dublin, Ireland). Wet cells (0Æ6 g) were
re suspended in 1 ml of lysis buffer and transferred to a
Fast Protein Blue tube (MP Biomedicals, Irvine, CA,
USA). Two disruption cycles (30 s, 5 m s 1) were carried
out in a Fast Prep disruptor (MP Biomedicals). The lys
ing matrix was discarded, and then the sample was centri
fuged at 10 000 g for 30 min (centrifuge 1 15K; Sigma)
to remove the cell debris. The supernatant constituting
the soluble cell free extract of Sa. algeriensis NRRL
B 24137 was used immediately for the assay of pyrrothine
N acyltransferase activity. A sample was frozen at )80C
for further protein assays. Samples were always kept in
ice and centrifugations were carried out at 4C.
Pyrrothine N acyltransferase assay
Pyrrothine N acyltransferase activity was assayed in a final
volume of 100 ll. The reaction mixture contained 80 ll of
cell free extract in Tris HCl buffer (50 mmol l 1, pH 8),
10 ll of acetyl or benzoyl coenzyme A at 5 mmol l 1 in
bidistilled water and 10 ll of pyrrothine hydrochoride at
2Æ5 mmol l 1 in methanol. The reaction mixture was
incubated at 30C for 5 and 10 min. The reaction was
stopped by adding fresh 2Æ5% w ⁄ v trichloroacetic acid
(Fisher). The cell free extract was properly diluted with
Tris HCl buffer (50 mmol l 1, pH 8) before assay to
observe a product formation linear in time within
10 min.
Enzymatic activity was identified as either acetyltrans
ferase or benzoyltransferase activity according to the acyl
group donor used during the assay, i.e. acetyl CoA and
benzoyl CoA, respectively. A unit of enzyme is defined
as the enzyme activity producing 1 lmol of thiolutin
(acetyl pyrrothine) or BEP per minute. Specific enzymatic
activity was expressed in lU mg 1 of protein.
Enzymatic activity was also expressed in mU g 1 of
DCW. A value of 162 mg of proteins per gram of dry
cells was used to achieve conversion from U mg 1 of pro
teins to U g 1 of DCW. Protein content in dry cells was
determined as follow. DCW and intracellular protein con
centration were determined every 24 h, for 7 days, in a
culture of Sa. algeriensis NRRL B 24137 on SSM. The plot
of proteins in mg l 1 vs DCW in g l 1 indicated a linear
correlation between the two parameters with a slope of
162 mg of proteins per gram of DCW (R2 = 0Æ91).
HPLC analysis for dithiolopyrrolone quantification
Dithiolopyrrolones were quantified by HPLC (Bio tek
Instruments, Milan, Italy). The analytical column was
ProntoSIL 120 5 C18 SH, 150 · 4Æ6 mm (Bishoff Chroma
tography, Leonberg, Germany) fitted with a guard column
of 10 · 4 mm, and detection was achieved with a diode
array detector (UV vis 545 V; Bio tek instruments).
For detection and quantification of thiolutin and BEP
produced in the culture medium, analyses were per
formed as described by Bouras et al. (2006a) with an
injection volume of 80 ll.
For detection and quantification of dithiolopyrrolones
formed during enzymatic assay, analyses were performed
under the following chromatographic conditions. Samples
were analysed by linear gradient elution using a mixture
of methanol ⁄bidistilled water (solvent A ⁄ solvent B) as
mobile phase and a flow rate of 0Æ8 ml min 1. Column
temperature was maintained at 30C and injection
volume was 40 ll. UV detection of antibiotics was carried
out at 390 nm. For the acetyltransferase assay, elution was
carried out with a linear gradient from 30% A to 47% A
in 17 min. Pyrrothine and thiolutin retention times (Rt)
were 7 and 12Æ3 min, respectively. For the benzoyltrans
ferase assay, the mobile phase composition was 30% A,
reached 45% A in 15 min, 100% A in 35 min and was
finally kept at this value for 2 min. Pyrrothine and BEP
retention times (Rt) were 8 and 29 min, respectively.
Both antibiotics were quantified using a thiolutin
standard calibration curve. Indeed, the molar absorbtivity
values at 390 nm of pyrrothine derivatives are close. e390
is in the range of 8317 9333 mol 1 l cm 1 as described
by Lamari et al. (2002b).
The BEP chemical structure was confirmed by compar
ison of the UV spectrum obtained with those mentioned
by Bouras et al. (2008). The UV spectrum of BEP yielded
kmax in nm (relative absorbance): 231 (1), 309 (0Æ45), 401
(0Æ68).
Replication of experiments and statistical analysis
Data of growth and dithiolopyrrolone production repre
sent the average of triplicate flasks, and error bars denote
standard errors. Values of acyltransferase specific activities
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